ISSN 0226-8760 


CAL 
ie aN 


SCS“ CANADIAN NETWORK PAPERS 


Number 11 August 1987 


LINKING: THEN AND NOW 


0 L6899ZLL LOZLE 


IMATION 


ial ae ff National Library Bibliotheque nationale C re 
of Canada du Canada anada 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/6111/668970 


LINKING: THEN AND NOW 


A status report on the networking program at the 
National Library of Canada. 


Cynthia J. Durance 


August 1987 


National Library Bibliotheque nationale 
hed of Canada du Canada 


Canadian Cataloguing in Publication Data 


Durance, Cynthia J. 
Linking: then and now 


(Canadian network papers, ISSN 0226-8760 ; 11) 

Text in English and French with French text on 
inverted pages. 

Title on added t. p.: Le lien, d'hier 4 aujourd'hui. 


ISBN 0-660-53827-X 
DSSecatno. oOND2 = / d= 1987, 


1. Library information networks--Canada. 
2. National Library of Canada. I. National Library 
of Canada. Lie Titles» (il Title: Lerlien: 
IV. Series 


Z674.83.C3D87 1987 O2ZTTOUSNOS7 C87-090265-2E 


© Minister of Supply and Services Canada 1987 
Available in Canada through 


Associated Bookstores 
and other booksellers 


or by mail from 


Canadian Government Publishing Centre 
Supply and Services Canada 
Ottawa, Canada K1A 0S9 


Catalogue No. SN12-1/11-1987 Canada: $6.00 
ISBN 0-660-53827-X Other countries: $7.20 


Price subject to change without notice. 


CONTENTS 

Foreword 

Introduction 

Networking Resources 

OSI Protocol Development 
Networking Policy 
Resource-Sharing Initiatives 


Value-Added Services and New 
Technologies 


Issues for the Future 
Conclusion 


Appendix I 
Recommendations from 


Linking: today's libraries, 


tomorrow's technologies 


Appendix II 
Development Advisory Groups 


Appendix III 
Principles of Networking 


20 


2 


24 


25 


FOREWORD 


In 1984, the National Library of Canada 
published Linking: Today's libraries, tomor- 
row's technologies which contained recommen- 
dations that have guided the National Library's 
networking program since that time. This pres- 
ent document is a status report on the imple- 
mentation of those recommendations over the past 
three years, and was originally prepared for the 
consideration of the National Library Advisory 
Board and its committees. 


INTRODUCTION 


In November 1983, the National Library Advisory 
Board (NLAB) and its three committees, the Bib- 
liographic and Communications Network Committee 
(BCNC), the Resource Network Committee (RNC), 
and the Committee on Bibliography and Informa- 
tion Services for the Social Sciences and Huma- 
nities (CBISSSH), approved the recommendations 
subsequently published in Linking(?). The 
approval of those recommendations was a mile- 
stone in the networking development program. It 
marked the end of the Bibliographic and Communi- 
cations pilot project which was largely the iNet 
field trial, and provided future direction for 
networking development, based on the best es- 
timate at the time of the prospective library 
and information environment. The raison d'étre 
of a decentralized networking development pro- 
gram has been and remains resource sharing. 
These recommendations deal with developments and 
issues involved in the creation of an infra- 
structure which would allow improved resource 
sharing, and they reflect the understanding 
that, in order to attain that infrastructure, 
complementary efforts are required on technolog- 
ical, service development and policy aspects. 
Furthermore, they recognize that the attainment 
of the program's objectives entails the invol- 
vement of an ever expanding group of players 
from the public and private sectors - libraries, 
hardware and software vendors, telecommuni- 
cations carriers, information providers, 
standards bodies, etc. 


It seems appropriate three years later to 
revisit the recommendations in order to assess 
progress and to reexamine the recommendations, 
some of which, in light of subsequent events, 
may now seem problematic or in need of adjust- 
ment. For ease of discussion, the recommen- 
dations cited in this paper will not necessarily 
be in the order in which they appeared in the 
original document, but rather by grouping of 
complementary recommendations. Appendix I re- 
produces the recommendations in the order they 
appeared originally. 


NETWORKING RESOURCES 


Recommendation 1: 


Whereas the Bibliographic and Communica- 
tions Network Pilot Project confirmed the 
following: 


° 


the technical feasibility of a decentral- 
ized nationwide library and information 


Cy Linking: today's libraries, tomorrow's 


technologies (Canadian Network Papers, 
No. 7; Ottawa: National Library of Canada, 
1984) . 


network based on the Open Systems Intercon- 
nection (OSI) Model; 


the need for continuing research and devel- 
opment in a rapidly changing environment, 
involving new technologies, changing insti- 
tutional roles, which take into account 
economic, administrative and legal aspects 
of the use of new technology and services; 


° the need for the National Library of Canada 
to fulfil an active and continuing leader- 
ship and coordinating role within a nation- 
wide library and information network; 


° the need for widespread access to major 
bibliographic data bases within Canada and 
abroad; 


and whereas the pilot project found the 
following: 


° success of the project as a vehicle for 
testing the utility of new telecommuni- 
cations technology for library/information 
applications; 


° the need for work involving a greater range 
of libraries in a larger number of Canadian 
provinces; 


° the need for more broadly based work ad- 
dressing further applications, such as ac- 
quisitions and document delivery, which 
could not be addressed in detail within the 
project, and administrative, coordination, 
legal, and related policy/planning issues; 


it is recommended that: 


the National Library of Canada, in cooper- 
ation with other bodies as appropriate, con- 
tinue to undertake further library and infor- 
mation network project initiatives to build 
on the work of the Bibliographic Communica- 
tions Network Pilot Project, with equal em- 
phasis placed on technological and policy 
issues. 


Recommendation 9: 
Whereas: 


° all of the recommendations involve the 

National Library of Canada, and they call 
for the Library to play a very active and 
dynamic role within a nationwide library 
and information network; 


without appropriate resources, the Library 
will not be able to play its required role; 


it is recommended that: 


the National Library Advisory Board endorse 
the program contained in the foregoing recom- 
mendations and support the National Librarian 
in seeking additional resources necessary for 
the National Library of Canada to meet its 
responsibilities within a nationwide Canadian 
library and information network. 


Progress to-date: 


With the support of the National Library Advis- 
ory Board (NLAB), and its committees, many other 
institutions, companies and organizations, and 
after independent evaluations at each stage, in 
1984 the National Librarian was successful in 
securing resources of $2 000 000 and 18 person 
years from the Federal Cabinet for a two-year 
period to continue the networking program. 
Again, in 1986, a further submission to Cabinet 
secured $4 000 000 per year for five years and 
18 person-years to continue the program. While 
the financial resources have now stabilized, the 
person-years are subject to annual review and 
will be reduced to 14 in 1987/88. The person- 
year levels for future years are unknown at 
present. 


Although the National Library of Canada (NLC) is 
grateful and fully aware of how fortunate it was 
to receive resources in this period of govern- 
ment restraint, it has had many problems arising 
as a result of the resources having been as- 
signed only for two-year periods -- lack of 
staff and program security, delays and uncer- 
tainties waiting for new funding, among others. 
Because resources have been received in this 
manner it has been difficult to develop the pro- 
gram in a smooth and orderly fashion -- a dif- 
ficulty affecting not only the NLC, but the many 
libraries, vendors, and contractors working with 
the NLC on the projects. 


However, in spite of these impediments, during 
the period 1984 to 1987 the NLC has undertaken 
further library and information network initia- 
tives, building on the work of the pilot project 
and on international standards development. On 
the technical side of network development, the 
basic approach has been: first, to monitor new 
developments in information and telecommuni- 
cations technology; second, to assess their 
usefulness for the library and information com— 
munity; and third, to undertake the necessary 
work to develop and/or adapt them for library 
and information community use. Accordingly, a 
major thrust over the past three years, as a 
result of the findings of the pilot project, has 
been the development of library application pro- 
tocols based on the Open Systems Interconnection 
(OSI) Reference Model. Protocols are the stan- 
dard specifications of the messages that must be 
exchanged by independent systems for a given 


application, the format of those messages, their 
content, and the order in which they must be ex- 
changed. The NLC has concentrated its develop- 
ment efforts on protocols which will support 
basic library functions: file transfer to sup- 
port the interchange of bibliographic records; 
interlibrary loan (ILL) to permit items to be 
requested and tracked until the ILL process is 
complete; acquisitions to accommodate book or- 
dering and concomitant claiming and status re- 
porting procedures; directories to support ac- 
cess to multiple data bases and automated ser- 
vices, and protocol support for the cataloguing 
application. Please see Figure 1 for the cur- 
rent state of development of these (and other) 
protocol projects. 


In addition, the NLC has undertaken a series of 
contracts intended to clarify for it in parti- 
cular, and Canadian libraries in general, op- 
tions for migrating to an OSI environment. The 
NLC has participated as well in a research and 
development contract with the Canada Institute 
for Scientific and Technological Information 
(CISTI), Department of Supply and Services 
(DSS), and the Department of Communications 
(DOC) to develop prototype format converter 
software using an expert systems technique 
called inferencing. Conversion of formats is 
presently a time-consuming task in many institu- 
tions and will become more so in an OSI environ- 
ment unless better techniques to accomplish it 
are developed. The NLC has also recently under- 
taken preliminary investigations of the poten- 
tial ampact of “electronic “publaishane gion 
libraries. 


On the policy side, the BCNC and the RNC have 
worked on a group of policy and service issues 
which will affect networking -- telecommunica- 
tions regulations, principles of networking, 
copyright legislation, resource-sharing poli- 
cies, interlibrary loan service and charging 
policies, etc. 


The NLC has also worked on the development of 
standards both internationally and nationally: 
it has continued and increased its participation 
in the International Standards Organization 
(ISO), the American National Standards Institute 
(ANSI), the Canadian Standards Association (CSA) 
and the’ Standards™ Councal om eGanaday (SCG). “and 
has contributed to the meetings of the U.S. 
Linked Systems Project (LSP) Technical 
Committee. 


OSI PROTOCOL DEVELOPMENT 


Recommendation 2: 


Interconnection 
(OSI) model will continue to be used for 
developing services that will be accessible 
via nationwide telecommunication networks, 


Whereas the Open Systems 


INTERLIBRARY 
LOAN PROJECT 


NETWORK DIREC - 
TORY SERVICE 


ACQUISITIONS 
PROJECT 


CATALOG PROTO- 
COL MODULE 


RECORD/INFORMA- 
TION RETRIEVAL 


FORMAT 
CONVERTER 


X.400 


ELECTRONIC 
PUBLISHING 


DOCUMENT 
DELIVERY 


a) 
i) 


id) 


17) 


iv) 


it is recommended that: 


the National Library of Canada 
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base its own automated systems develop— 
ment on existing and evolving OSI 
protocols, as appropriate; 


continue to promote the development of 
standard computer/communications 
protocols for library applications, 
such as file transfer, interlibrary 
loan, and acquisitions; 


establish development advisory groups, 
composed of representatives with 
demonstrated expertise to assist in the 
implementation of protocols; 


continue to promote the implementation 


of standard protocols for library ap- 
plications in Canada by providing ap- 
propriate technical and financial as- 


sistance; 


STATUS AND PLANS 


EVAL/REV 


IMPL’N COORD SUPPORT 
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libraries, and information service provi- 
ders planning to offer and/or use ser- 
vices in an open system environment 
implement OSI protocols, in particular 
the required features of ISO/CCITT 
packet-switched public data network 
standards and evolving standards such as 
the virtual terminal protocol. 


Recommendation 3: 


Whereas it is recognized that protocol 
validation/certification procedures will be 
necessary to ensure consistent and accurate 
implementation of standard protocols, 


it is recommended that: 


the National Library of Canada, in consulta- 
tion with other bodies as appropriate, seek 
to ensure that appropriate protocol valida- 
tion facilities are available to promote the 
implementation of both generic computer/com-— 
munication protocols, such as file transfer, 
and application-specific protocols, such as 
those for interlibrary loan and acqui- 
sitions. 


Progress to-date: 


In April 1987 the National Library undertook to 
collaborate with GEAC Canada Limited in GEAC's 
Information Utility project - a project funded 
by a grant of $932 000 from the Industrial 
Research Assistance Program (IRAP) of the 
National Research Council (NRC). 


The Information Utility is a software develop- 
ment project designed to move GEAC's Library 
Information System to a distributed computing 
environment. The system will embody a communi- 
cations architecture based on ISO's Reference 
Model for Open Systems Interconnection (OSI), a 
relational database management system, and 
"fourth generation" object-oriented application 
development facilities. 


The National Library brings to the project its 
expertise and experience in the design of commu- 
nications protocols based.on the OSI model, and 
will assist GEAC in that part of the project 
concerned with the development of library appli- 
cations incorporating these protocols. Among 
these are protocols for interlibrary loan, file 
transfer, cataloguing, information retrieval and 
network directories. 


The involvement of the National Library in the 
Information Utility Project is consistent with 
its program to foster the development of commer- 
cial Canadian protocol-based software products 
for libraries(!). 


In 1984, the NLC implemented the file transfer 
protocol on the DOBIS facility and assisted with 
the implementations at Carleton University, 
Université du Québec and University of Waterloo 
im onder co. carry Out a pilot project “to test 
the protocol for use in identifying and trans- 
ferring MARC records. On completion of the 
pilot project in 1986, it was determined that 
file transfer markedly decreased the turnaround 
time for the acquisition of MARC records. Con- 
sequently, in 1987 the NLC will be instituting 
file transfer as a new delivery option for its 
existing MARC Records Distribution Service and 
its DOBIS Search Service. These options will, 
in the short term, be limited to those institu- 
tions which can acquire the existing implemen- 
tation software, but this limitation will remain 
only until the approved international standard 
for file transfer (FTAM) is commercially avail- 
able and implemented by participants. The Cor- 
poration for Open Systems (COS), a recently 
created corporation of major hardware and soft- 
ware vendors implementing OSI standards, expects 
relatively widespread commercial availability of 
FTAM within about two years. 


(1) Press release issued by the National 
Library, on March 23, 1987. 


In late 1985, subsequent to the completion of 
the pilot project to test the ILL messaging pro- 
tocol, the NLC began development of its own pro- 
tocol-based interlibrary loan system, which was 
implemented in spring 1987. This system was 
developed to automate a high volume and labour 
intensive manual operation at the NLC (130 000 
location and loan requests per year), and its 
development was of course a necessary pre- 
condition of implementation of the ILL protocol. 
Protocol-compatible electronic mail scripts have 
been developed on ENVOY for receiving these re- 
quests, queries and follow-ups into the system 
from dumb terminals. At some time in the fu- 
ture, when electronic mail services convert to 
the X.400 message-handling service standard 
(ENVOY's X.400 is announced for 1988), the NLC 
is planning to make the necessary enhancements 
to its system to enable it to send and receive 
messages from electronic mail systems supporting 
the X.400 standard. After that time it will not 
be possible to send and receive messages to and 
from systems that do not support the X.400 
standard. 


The draft acquisitions protocol has been devel- 
oped, and one of the messages has been imple- 
mented on the CTA Telebook system. The NLC is 
currently considering the most effective way to 
test the protocol further, and also its most 
appropriate role in support of libraries and of 
the Canadian publishing industry in the light of 
rapidly changing publishing industry standards 
for data and format. 


In 1985 the NLC began a major strategic systems 
study with a view to enhancing or replacing 
DOBIS software with newer software that will 
meet the NLC's needs to the end of the century, 
including the need for OSI compatibility. A 
systems requirements document is currently being 
finalized and a Price and Availability Request 
will be released to the private sector in 1987. 


A contract has recently been initiated to pro- 
vide an analysis and definition of network func- 
tions which the National Library's evolving sys- 
tems will require, and to determine in what part 
of the systems these functions could be best 
performed. Implementation of these functions 
will be necessary to support National Library 
services in a decentralized network, including 
communications to and from remote networks and 
systems. The study will be completed in the 
summer of 1987. 


Another major study was contracted late in 1986 
to provide a model for integrated bibliographic 
applications in an OSI environment. The model 
will consider the interaction between inter- 
library loan, acquisitions, cataloguing and the 
supporting application layer protocols such as 
directories. It will set out protocol require- 
ments, dependencies, and functional specifica- 
tions for a fully integrated application using 
ILL as an example. That is, it will detail how 


the four .functions- relating, “to ~ Ik —-— “e1ta> 
tion/authentication, location, messaging and 
electronic document delivery -- would be 
integrated in an OSI environment. The current 
ILL protocol handles only the messaging function 
(see Figure 2 for a schematic of the various 
protocols and their relationship to an 
application). This study will aid the National 
Library in defining the relationship between its 
portfolio of applications and protocols in a 
multi-functional automated application. The 
results may also assist other protocol 
implementors to establish priorities and evolve 
to an OSI environment. The study will be 
completed in late 1988. 


Protocol development has been publicized by 
means of press releases, articles, brochures, 
presentations, demonstrations, etc. Protocols 
have been promoted to software vendors and tele- 
communications carriers through contracted re- 
search and prototype development and through 
their representation on the NLC Task Group on 
Computer/Communication Protocols. The NLC's own 
automated ILL system (which is protocol- sup- 
ported) will illustrate the benefits to be de- 
rived from protocol use, as will the new file 
transfer service options for the MRDS and DOBIS 
Search Service. These benefits are expected to 
include improved turnaround time, improved work 
flow, etc. 


NLC staff have been asked to speak on OSI and 
the Canadian networking program at several IFLA 
conferences. The author was program chairman 
and one of the three NLC staff who were speakers 
at a three-day IFLA preconference entitled "Open 
Systems Interconnection: the communications 
technology of the 1990's" held in London in 
August 1987. 


In the three years since Linking was writ- 
ten, there has been international approval of 
several major OSI standards, including File 
Transfer and Management (FTAM) and the standard 
for electronic messaging called the Message 
Handling Service (X.400). Development of others 
such as those for remote data base access, and 
electronic manuscripts, etc., is well underway. 
NLC staff and the Task Group have made consider- 
able efforts to keep Canadian systems librar- 
ians, library vendors, and the publishing indus- 
try aware of these complex technical develop- 
ments and their implications, and to submit ap- 
propriate input to the standards development 
process. 


In 1986 the Task Group was constituted as a Sub- 
committee of the CSA Committee on Open Systems 
Interconnection standards. The CSA has dele- 
gated to the Task Group the following activi- 
ties: monitoring international OSI standards 
for adoption in Canada; drafting texts for 
library application standards; aligning, as far 
as possible, OSI protocols being developed in 
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the U.S. with those being developed in Canada, 
and maintaining formal liaison with other stan- 
dards bodies. The first protocol to be sub- 
mitted to CSA by the Task Group was that for ILL 
messaging. This ILL protocol has also been sub- 
mitted to the American National Standards Insti- 
tute (ANSI) for consideration as a joint North 
American standard and to ISO as an international 
standard. 


NLC staff have served on a variety of national 
and international standards bodies dealing with 
data standards and with OSI. During the past 
nine years they have convened ISO/TC46/SC6/WG1, 
the working group on data element directories 
for bibliographic applications, served on ISO/ 
TC46/SC4, the subcommittee dealing with OSI pro- 
tocols for bibliographic applications, and 
served as liaison to the U.S. committee, NISO 
Z.39 Subcommittee D, which is also developing 
library application level protocols. The NLC 
has also been instrumental in ensuring Canadian 
library and library vendor participation on a 
variety of national and international standards 
committees. Finally, since the NLC holds the 
secretariat for the Canadian Advisory Committee 
to ISO/TC46, it is responsible for coordinating 
Canada's vote on all standards relating to docu- 
mentation. All of these activities, while time- 
consuming, help ensure that the protocol and 
data standards which are developed and approved 
will meet Canadian needs. 


As part of the protocol development process, 
prototype implementations and pilot projects 
have been undertaken to test a protocol before 
it is submitted to the standards process. The 
National Library has provided financial assis- 
tance through contracts, and technical support 
for six such prototype implementations to-date. 


Once the pilot phase is complete, and the proto- 
col has been evaluated and revised and is judged 
to be relatively stable in the standards pro- 
cess, the stage has been reached for wider im- 
plementation. An example of a protocol at this 
stage is the ILL protocol. To obtain important 
data on ILL protocol implementation and 
conformance testing, the NLC has initiated the 
ILL Protocol Implementation Support Program. 
Within this program, the National Library will 
contract with selected.initial implementors of 
the protocol to provide the National Library 
with reports on the protocol, conformance tes- 
ting, implementation support, requirements, etc. 
which will be used for future planning. This 
program will contribute significantly to the 
technical infrastructure necessary for further 
networking development to support more economic 
and effective resource sharing in Canada. In 
conjunction with this program, the National 
Library has established the NLC ILL Technical 
Group to provide technical and advisory support 
to implementors. 
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Development advisory groups have been created 
for development of the File Transfer, ILL, Ac- 
quisitions and Directory Protocols. Membership 
varies depending on the application. Group mee- 
tings have been called as required and travel to 
meetings has been subsidized by the NLC. In the 
case of the ILL protocol, the NLC also called 
together an ad hoc group of potential Canadian 
and American implementors to ensure that the 
revised protocol would meet their requirements. 
For membership of these various groups, please 
see Appendix Il. 


The past three years have seen a marked increase 
in acceptance of OSI standards in the computer 
and telecommunications industry, both nationally 
and internationally. The Corporation for Open 
Systems (COS), mentioned earlier, was created in 
the USA in 1986 for the sole purpose of coordi- 
nating OSI standards implementations across the 
industry. It currently has a membership of over 
50 of the largest hardware and software manufac- 
turers as well as government representatives. 
Membership is no longer restricted to North 
America. The Department of Communications is 
currently considering becoming a member of COS. 


X.25, the standard for the lower three OSI 
layers, has been an industry standard for some 
time and many major vendors have already an- 
nounced software for the transport layer 
(Citioyehies) 


X.400, the message handling service standard for 
electronic mail has been implemented by the Uni- 
versity of British Columbia and the software is 
being marketed internationally by Sydney Devel- 
opment Corporation of Vancouver (among others). 
This software is available in the majority of 
Canadian universities on the CDNNET network, but 
to-date libraries do not appear to be using it. 
Both Bell Canada and CNCP have announced the 
incorporation of X.400 in ENVOY and EOS by 1988, 
and COS has announced that implementation of 
X.400 and FTAM are the highest priority of its 
members. The challenge will be for the library 
community and the library software vendors to 
coordinate their implementation and/or use of 
systems having this software because non-X.400 
software will not be able to communicate with 
X.400 software. The NLC is currently working on 
a strategy to achieve this changeover. 


The result of the current push to implement OSI 
standards has resulted in a crushing workload on 
the international standards bodies as they try 
to meet the demand for approved specifications. 
As a result, some standards, such as the virtual 
terminal protocol anticipated by the NLC, have 
not yet been approved. 


Increasingly, vendors of library hardware and 
software, GEAC Computer Corporation Limited and 
Northwestern University (NOTIS) for example, are 
announcing their. commitment to OSI. Major 
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library information providers worldwide are also 
making public commitments to OSI compatibility 
-- UTLAS Inc., National Library of Australia, 
Bibliothéque nationale (Paris), Library of Con- 
gress and the LSP participants in the U.S. 


In Canada, several libraries and library associ- 
ations responded to the Department of Communi- 
cations (DOC) Gazette notice on OSI and the 
Canadian Association of Research Libraries 
(CARL) has created a working group to investi- 
gate cooperative implementation of the ILL pro- 
tocol. UTLAS Inc. and GEAC are implementing it 
as well. 


Finally and significantly, the Canadian govern- 
ment is considering a proposal to make OSI com- 
patibility a government hardware and software 
procurement requirement by the early 1990's. 


DOC is currently investigating, with such orga- 
nizations as COS and CSA, the most appropriate 
mechanisms by which conformance testing of im- 
plementations of the lower layer protocols can 
be achieved. As more has become known of the 
complexities of OSI architectures at the upper 
layers, it has become increasingly apparent that 
many application layer protocols will not be 
industry specific. Moreover it is likely that 
several different application protocols will be 
used in conjunction with each other for the pro- 
vision of a single service. The result will be 
a much more complex conformance testing environ- 
ment than was originally envisioned, and much of 
the testing may not be able to be done by indus- 
try-specific testing facilities. 


In 1983-84, the NLC built a conformance testing 
facility on DOBIS to test the file transfer pro- 
tocol initiator module implemented at the Uni- 
versité du Québec, Carleton University and the 
University of Waterloo. Université du Québec, 
under contract to the NLC, built the test faci- 
lity to test the NLC's responder module. 


In 1985, the NLC began development of a generic 
test facility to test library application pro- 
tocols. This facility, development of which was 
completed in December 1986, runs on a Spectrix 
microcomputer. The first use of this facility 
was to begin testing the NLC's own implemen- 
tation of the ILL protocol. 


NETWORKING POLICY 
Recommendation 4: 


Whereas: 


° 


coordination is essential to library and 
information network development and opera- 
tions: 
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users, carriers, and information service 
providers need to understand their respec— 
tive needs, capabilities, and terms of par- 
ticipation; 

° there are network agreements already in 

existence, which should be respected; 


it is recommended that: 


a i) the National Library of Canada, in co- 
operation with other bodies as appropri- 
ate, develop a set of principles and/or 
guidelines for the effective operation 
of a nationwide library and information 
network; 


ii) these principles and guidelines provide 
for mutually acceptable division of res- 
ponsibilities among network participants 
throughout Canada and within the Govern- 
ment of Canada; 


iii) following consultative development, 
these principles and guidelines be 
adopted by library and information net- 
work participants; 


b) the National Library of Canada develop a 
“mechanism to ensure that: 


i) users, carriers and information service 
providers in a library and information 
network make clear their respective 
needs, capabilities, and terms of parti- 
cipation in a nationwide library and 
information network and that; 


ii) the above-mentioned needs, capabilities, 
and terms be publicized; 


c) in its continuing coordinating role for 
network development, the National Library 
of Canada, as appropriate, set up and 
maintain a mechanism for negotiating the 

necessary agreements for the division of 

responsibilities within a decentralized 
nationwide library and information net— 
work, These would include responsibil- 
ities for services such as file transfer, 
bibliographic data derivation, and inter- 
library loan, and for monitoring the 
costs, benefits, and effects of these ser- 
vices across the network. 


Recommendation 7(d): 


the National Library of Canada encourage 
Canadian libraries to cooperatively investi-— 
gate and make recommendations concerning the 
legal, jurisdictional, administrative, econo- 
mic, and management issues and implications 
of communication within a Canadian library 
and information network. 


Progress to-date: 


These recommendations addressed two aspects of 
networking: policy -—- first, principles of net= 
working and second, the division of roles and 
responsibilities among networking participants 
in an open environment. In 1984, a subcommittee 
of the BCNC wrestled with both of these aspects 
simultaneously. The BCNC and the NLAB approved 
a set of principles (BCN/DOC/38) which continue 
to be valid principles (see Appendix III). How- 
ever, the second aspect of this recommendation 
relating to roles and responsibilities (also 
addressed in the same document) would appear 
from the current perspective to have been some- 
what premature as they presuppose active inter- 
change of data, a phase we have only begun in 
1987. As a result, this part of the BCNC docu- 
ment has not been acted upon and will need revi- 
sion in any event. 


It would appear now that networking in an open 
environment is more dependent on flexible ap- 
proaches for policies and process than organi- 
zation: roles and responsibilities should be 
oriented to the provision of different services, 
will be evolutionary in nature and will differ 
from service to service. The change in termino- 
logy from "network" to "networking" is a result 
of this evolution in thinking. It reflects an 
understanding both more sophisticated and more 
practical: while the technological developments 
that have been in the forefront of the network- 
ing program are essential, they are tools to 
deliver existing and new services more effecti- 
vely. Their success will depend on the degree 
of penetration that is achieved by these tools 
into the community, as well as on the technical 
quality of those implementations. Once a number 
of implementations of protocols are in opera- 
tion, the most appropriate roles and responsi- 
bilities of the various players will become 
clearer, and attendant policies and agreements 
will be developed as required for effective op- 
erations. In the protocol-based services which 
are beginning to become operational (ILL and 
file transfer), the NLC is currently considering 
mechanisms for assembling information on the 
costs, benefits and the effects of these ser- 
vices nationwide. In the future, when the di- 
rectory protocol-based software becomes avail- 
able, it is anticipated that the gathering of 
some of this statistical, performance and cost 
data will be more automatic and hence less dif- 
ficult to manage. It may also be possible to 
gather more comprehensive management data than 
are presently feasible, if such data are 
required. 


During the past three years, the BCNC and the 
RNC have addressed many legal, jurisdictional, 
administrative, economic, and management issues 
highlighted by Recommendation 7(d). The provi- 
sions of the new copyright act have been studied 
in detail. The existing arrangements for re- 
source sharing in five out of ten provinces and 
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their economic and jurisdictional ramifications 
have been discussed in regional meetings hosted 
by the RNC, and more meetings are planned. CRIC 
regulations have been monitored for their impact 
on networking, and a study was undertaken of the 
impact proposed changes to telecommunications 
tariffs would have on the costs of CAN/OLE, 
Utlas, and DOBIS services. DOG.“s" “efforts “to 
develop a coordinated approach to OSI implemen- 
tation and conformance testing in Canada have 
been monitored and encouraged. A number of 
libraries responded to the questions posed in 
the Gazette notice on OSI in 1985. Library 
representatives also participated in the 1986 
meeting called by DOC as a followup to the 
Gazette notice. 


The Task Group has discussed at length technical 
management mechanisms within OSI, including au- 
tomatic statistics compilation, security provi- 
sions in an open network, etc. 


Finally, the various development advisory groups 
have been concerned with the mechanisms for car- 
rying out and evaluating pilot projects. 


RESOURCE-SHARING INITIATIVES 
Recommendation 5: 
Whereas: 


° bibliographic data bases provide informa- 
tion ‘meeded to ziderntity, acquire, 
catalogue, search, locate, lend/ borrow 
information materials, and to make 
potential users aware of relevant 
materials; 


° widespread access to major bibliographic 
data bases within Canada is an essential 
feature of an effective Canadian library 
and information network; 


based on experience to date, it is 

uneconomic and impractical for most users 
to search a number of individual data bases 
in seeking bibliographic information, so 
that it is essential that multi-institution 
data bases be in the open network to 
obviate the need to search numbers of 
individual institution data bases; 


it is recommended that: 


a) the federal government make its DOBIS data 
base widely available on-line for biblio- 
graphic information and interlibrary loan 
support; 


the National Library encourage libraries 
having individual systems to report their 
holdings also to major multi-institutional 
data bases; 
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multi-library systems make their data 
bases available for access in the open 
network; 


c) 


the National Library of Canada work 
through appropriate mechanisms to identify 
and minimize resource implications 
relating to interlibrary loan. 


Progress to-date: 


During the iNet trial, the NLC's DOBIS data base 
was made available for searching to other iNet 
trial participants. In response to the above 
recommendation, the DOBIS Search Service was 
expanded nationwide in 1984. There are now 300 
users of this service and the clientele contin- 
ues to grow. 


DOBIS and six other library systems are still 
available through the iNet gateway and most are 
also available through DATAPAC. Increasingly, 
multi- and single-library systems are available 
for searching by other institutions. In south- 
western Ontario for instance, several universi- 
ties offer reciprocal data base access privi- 
leges as well as making access available to 
other non-university institutions. 


Early in its work, the Resource Network Commit- 
tee examined the interlending process in Canada 
at some length, and commissioned Claire England 
of the University of Toronto to conduct a major 
survey of interlibrary lending practices in 
Canada. The survey was published in 1983. (1) 
In May 1984, as a result of this review, the 
Committee submitted to the National Library 
Advisory Board a set of recommendations on 
interlending. These recommendations were 
approved by the Board and published in the 
August 1984 issue of National Library 
News. (2) They set out a list of interim 
guidelines for categories of libraries which 
should report their monograph holdings to a 
national multi-institution data base, such as 
DOBIS, and requested that the National Library 
develop similar guidelines for the reporting of 
serial holdings to the Union List of Serials in 
the Social Sciences and Humanities. The recom- 
mendations also urged the further development of 
alternate methods of reporting to the Union 
Catalogue of Books on .DOBIS, specifically MARA 
(machine-readable accession reporting), 
reporting at reduced levels of information, and 
reporting of selected holdings based on 
objective collection assessment (e.g., using the 
Conspectus methodology). 


(1) Claire England, Interlibrary Loan and 
Document Delivery in Canada (Ottawa: 
National Library of Canada, 1983). 

(7) "Interlending in Canada," NL News, vol. 
16, no. 8, August 1984, pp. 9-11; 


The National Library then developed a strategic 
five-year plan for interlending, to act on these 
recommendations and other observations. Crite- 
ria were developed for libraries reporting se- 
rial holdings to the Union List of Serials in 
the Social Sciences and Humanities, as recom- 
mended. MARA has been the subject of ongoing 
development: as of November 1986, two univer-— 
sity libraries (Carleton and Acadia Universi- 
ties) had added 328 420 machine-readable records 
to the data base, and other libraries are 
preparing to report by this means as well. 
During the past year CISTI, NLC, DOC and DSS 
have sponsored the development of a software 
tool to facilitate conversion of data from one 
format to another. A unique innovative aspect 
of the software is that it uses inferencing 
techniques to determine what data transformation 
is required. In future, such software tools 
should aid the time-consuming conversion of the 
machine- readable record formats of individual 
libraries to the target format used for union 
catalogue reporting. 


To facilitate further machine-readable reporting 
to the union catalogue, the National Library 
developed the CAN/MARC Communication Format: 
Minimal Level which sets out the minimum man- 
datory data elements to be reported. The format 
was published in early 1987. (1) 


Finally, the National Library has worked closely 
with CARL in the first phase of implementation 
of the Research Libraries Group (RLG) Conspectus 
methodology for assessing library collections, 
and has developed an on-line Conspectus system 
and data base for Canadian collection data. A 
Canadian Conspectus Search Service is offered as 
ie INoseaull, AKSy/e 


To address the Resource Network Committee's spe- 
cific concerns about charging for interlibrary 
loans, a Working Group on User Fees was formed. 
At its recommendation, the National Library 
undertook a series of consultation meetings to 
discuss all aspects of resource sharing in each 
province, including the effect of ILL charges on 
the resource sharing process. Five such meet— 
ings have taken place: Halifax (September 
1985), Vancouver (February 1986), Regina 
(February 1986), Winnipeg (October 1986), and 
Edmonton (October 1986), and further meetings 
are planned. In addition to user fees, the 
meetings deal with the structure of resource 
sharing in the province, roles and responsibili- 
ties of the various players, strengths and weak- 
nesses, and areas with potential for further 
development or cooperative action. 


Communication Format: 


(1) Canadian MARC : 
National Library 


Minimal Level (Ottawa: 
of Canada, 1987). 


The National Library has sought to facilitate 
resource sharing in other ways as well. Through 
its National Plan for Collections Inventories, 
the Library hopes to develop both a data base of 
detailed collections information for major Cana- 
dian libraries using the Conspectus methodology, 
and a directory of special collections in Cana- 
dian libraries. These tools will provide a 
needed subject guide to collections in Canadian 
libraries to allow full use and sharing of re- 


sources. They will be two of the many directory 
data bases available to future networking 
users. 


A major component of the Library's efforts to 
encourage resource sharing is the Decentralized 
Program for Canadian Newspapers. This voluntary 
federal-provincial program, developed in 1981 by 
the Resource Network Committee, aims to ensure 
the preservation of all Canadian newspapers, 
past and present. The first component of the 
program is bibliographic control, i.e. the iden- 
tification and description of all newspapers. 
This work is carried out at the provincial level 
with some financial assistance from the National 
Library. To-date, all provinces and territories 
have begun to compile bibliographic lists and a 
number of provincial listings have been 
completed. 


In November 1985, the National Library convened 
a two-day invitational colloquium to review pro- 
gress to-date and to consider future directions 
of the decentralized program. At the collo- 
quium, the participants agreed on the 
requirement for a comprehensive listing of all 
Canadian newspapers, in machine-readable form, 
and available on-line. The National Library has 
responded to this need by investigating the de- 
velopment of a union list of Canadian newspapers 
on DOBIS. 


Use of protocol-based automated ILL systems al- 
lowing libraries to benefit from the automation 
of many time-consuming ILL processes, including 
interlibrary messaging will increase the effi- 
ciency of resource sharing. 


VALUE-ADDED SERVICES AND NEW TECHNOLOGIES 


Recommendation 6: 
Whereas there is a need for: 


° further assessment of the effects and bene- 
fits of available value-added network ser- 
vices, in particular the assessment of 

economic aspects in an environment in which 

operational services are charged for; 


assessment of newly-offered facilities and 
services; 
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it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to participate in appro- 
priate groups in value added network service 
trials in order to: 


a) assess the effects and benefits of 
acquiring services from value-added ser- 
vice providers; 


b) explore further the potential library/ 
information uses for new and existing 
value-added network services, and _ the 
types of library/information service for 
which they are most suited; 


c) investigate further the effects and bene- 
fits resulting from accessing existing 
services, such as bibliographic and infor- 
mation data bases, through the use of 
value-added services; 


d) promote the development of enhanced ser 
vices, such as directory facilities, to 
simplify and optimize the use of multiple 
library/information data bases. 


Recommendation 7: 


Whereas: 
° a matter for particular attention in the 
emerging telecommunications network 
environment is the potential situation in 
which there are two widely marketed but 
non-interconnected nationwide computer/com- 
munication networks (those of Telecom 
Canada and of CNCP), and whereas the 
library/information community subscribers 
to one of the networks cannot communicate 
with library/ information community sub- 
scribers on the other network; 


in this situation there is need for gateway 
services which enable the users of one net- 
work to communicate with the users of the 
other network; 


the range of users and systems to be inter- 
connected is not limited to users and sys- 
tems making use of value-added network ser- 
vices provided by a common carrier or com- 
mercial firm inasmuch as a number of users 
and systems may choose not to subscribe to 
these value- added network services, and 
may implement locally the features (such as 
mediation) which others choose to buy from 
the common carriers; 


there is need to ensure the interconnection 
of all users and information service 
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providers who wish to intercommunicate 
within a nationwide library and information 
network; 


it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to cooperatively: 


a) test gateway operators' value-added ser- 
vices, including mediation, interworking 
and common command language services; 


implement, as appropriate, gateway func— 
tions so that libraries, information ser- 
vice providers and the users of 
library/information services can commu- 
nicate with one another; 


develop and test technical alternatives 
for providing and operating value-added 
services; 


Recommendation 8: 


Whereas new and evolving technologies, 
such as videotex, videodisc, telefacsimile, 
and electronic directories, have considerable 
potential for improving and extending 
library/information services, 


it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to cooperatively: 


a) develop and test applications of new and 
evolving technologies such as videodisc, 
telefacsimile, teletex, videotex and elec-— 
tronic directories using in-house or com- 
mercial facilities as appropriate; 


make these applications available, where 
appropriate, through telecommunications 
facilities, to a larger, geographically 
dispersed clientele; 


explore, with other sectors of the infor- 
mation community, the features of these 
technologies that could enhance 
library/information services to special 
user groups, such as remote users and 
handicapped persons. 


Progress to-date: 


During the iNet Market Trial which began in the 
summer of 1983, the majority of the iNet field 
trial participants used iNet to assess costs and 
benefits of a value-added service, since these 
services were charged for in the Market Trial. 
Other institutions also joined the service. 
Bibliographic data bases continue to be avail- 
able through iNet. However, after some months 


of using iNet in the Market Trial environment, 
it was apparent that the advantages of the iNet 
value-added services for access to data bases 
were generally outweighed by the cost of the 
services. The exception was for institutions or 
parts of institutions which were infrequent 
users of several data bases, They found the 
ease of access and such features as the 
consolidated billing service provided by iNet to 
be cost effective. For high volume users, 
direct access via DATAPAC was less costly and as 
efficient. DOBIS has remained available on iNet 
and of the 300 current users of the DOBIS Search 
Service, 8 access it solely via iNet and 11 
others access both via iNet and via DATAPAC, 
Those that access via iNet generally have a low 
volume of use. 


Use of electronic mail for interlibrary loan 
messaging, which began just before the iNet 
field trial in 1982, has increased markedly 
during the past five years. Currently about 65 
percent of ILL messages received by the NLC and 
75 percent received by CISTI come via electronic 
mail. Electronic mail has proved cost effective 
for libraries: it is affordable and easy to 
use. The distance independent aspect of the 
ENVOY charging structure is an added advantage 
and has helped to equalize the costs of resource 
sharing across the country. To-date, CNCP's 
electronic mail service has not been adopted by 
libraries for ILL messaging. 


Electronic mail is now used extensively for ad- 
ministrative messaging in and amongst libraries 
as well. The current disadvantages of using 
almost all electronic mail services are that 
messaging is restricted to subscribers of that 
particular service only, and their on-line 
directories of service subscribers are inade- 
quate. The wide implementation of the message 
handling service standard (X.400) plus appropri- 
ate administrative arrangements between pro- 
viders of electronic mail services for access to 
each other's directories, reciprocal billing, 
etc., will overcome the first major obstacle. 
The EAN software incorporating X.400 already is 
installed in several universities and in a pro- 
totype at the NLC; both Telecom Canada and CNCP 
have announced X.400 implementation for 1988. 
COS members have also made X.400 implementation 
a priority. But the challenge of coordinating 
library community conversion to these new imple- 
mentations remains. Directories of electronic 
mail service subscribers are at present 
inadequate and for those offered commercially, 
at least, there seems little evidence that their 
enhancement is a vendor priority. Large user 
groups such as libraries may need to voice their 
concerns loudly in order to effect changes. 


The NLC began a series of contracts in 1983 to 
develop a prototype of a national decentralized 
directory service which would incorporate appro- 
priate OSI protocols. A directory service will 


eventually be the vehicle for finding out what 
services are available in an open network and 
will also provide the means by which networking 
services can be monitored for cost/benefit, 
availability, etc. 


The directories project consists of implemen- 
tation of software incorporating a number of 
application protocols that will enable partici- 
pants in a decentralized library environment to: 
create regional and national directory data 
bases of users and services; maintain the data 
bases through decentralized responsibility for 
updating directory records; and index all direc- 
tory records using terms from a common 
thesaurus. Users may then access directory data 
bases to locate information on users and ser- 
vices in the network, addresses, etc., and 
transfer copies of needed records to their per- 
sonal directory. 


CBISSSH has also been involved in development 
work on defining directory contents and their 
format. In late 1984, it set up a Working Group 
on Reference Resource Directories. The purpose 
of the Group was to identify and assess avail- 
able directories of libraries and resource 
centres in Canada, identify information elements 
(which are either currently included or should 
be) and recommend a format for directory 
entries. The Group reported its findings to 
CBISSSH in 1985, and one of its recommendations 
was that the draft of the revision of the ISO 
standard, "Directories of libraries, information 
and documentation centres" should be examined in 
the light of the CBISSSH study and comments for- 
warded to the appropriate voting body. Another 
example of the NLC's work on maintaining direc- 
tories is its regular publication of library 
ID's on electronic mail, which are particularly 
useful for ILL messaging. These are being con- 
verted to machine-readable form on the NLC's ILL 
automated system. As the work on the direc- 
tories project progresses, other directories 
that the NLC currently maintains are expected to 
be converted to machine-readable form and even- 
tually be available on-line through the direc- 
tory service nodes, together with directories of 
other information useful to libraries, such as 
the Standard Address Number directory. 


The directory application can also support an 
information base of network management data that 
can be assembled using OSI management protocols. 
These protocols, which have yet to be fully 
defined, should enable all systems and telecom- 
munications networks to report essential tech- 
nical information required by various adminis- 
trators in order to optimize the availability 
and performance of all participant systems. 


Although this complex directories project is 
still in the research and development phase, 
significant progress has been made. The service 
definition and protocol specification for the 
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first portion of the project are now in third 
draft. Prototype software incorporating the 
basic application protocols has been completed, 
and in early 1986 members of the Directories 
Development Advisory Group carried out a limited 
technical assessment of the prototype. Based on 
feedback from participants, a number of changes 
and enhancements were made to the prototype, and 
additional development requirements were identi- 
fied in the areas of management and administra- 
tion. 


The work continues to be harmonized with deve- 
lopments in ISO and CCITT, particularly in the 
area of management protocols and remote data 
base access. It is also necessary to ensure 
maximum compatibility with NISO's work on infor- 
mation retrieval protocol standardization in the 
United States. 


The EAN software incorporating the X.400 Message 
Handling Service was obtained from UBC, and suc- 
cessfully tested with another version at 
Carleton University. This software has been 
integrated with the prototype of the directory 
service in order to simulate a decentralized 
directory. Options are being investigated for 
using the EAN software to support a number of 
other protocol-based services, beginning with 
Interlibrary Loan (ILL). 


The need for a means of standardizing search 
arguments and keys for searching different data 
bases has long been recognized as a desirable 
tool for easier use of multiple data bases. 
Various attempts, such as creation of a common 
command language (CCL) or mediation software, 
have met with some resistance from information 
providers who felt its implementation would 
reduce the specificity and clarity of the search 
strategy. Recently, a Standard Query Language 
(SQL) has been approved internationally which 
allows sophisticated search arguments to be pro- 
grammed, but is not very "user-friendly." SQL 
and CCL may be used in conjunction with each 
other, CCL being the display mechanism. 


In addition to format converted software being 
potentially a very useful tool for conversion of 
MARC formats, it is possible that such software 
could also be employed to convert a search query 
into formats appropriate for searching data 
bases employing differing search strategies and 
thus largely obviate the need for techniques 
such as a common command language. Te thas 
supposition proves correct and the process 
proves economical, the impact of such software 
on improved service could be substantial. At 
present, it is not possible to predict whether 
either or both of the methods will prove 
efficient and effective. 


In 1985, the NLC published a monograph on opti- 


cal disk technology(!). Part 1 of the monograph 
deals with the technology and its applications 
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(1) Roddy Duchesne and Sabine S. 


and Part 2, with a demonstration project on 
videodisc carried out by the NLC. Currently, 
the NLC has a working group evaluating the util- 
ity of various types of data bases now available 
commercially on optical disk. Several libraries 
in Canada are beginning to acquire optical disks 
for in-house use, for example the BIBLIOFILE 
service. 


In 1985/86, the NLC carried out a cooperative 
pilot project with the Nova Scotia Provincial 
Library and the University of Alberta to assess 
the utility of telefacsimile for document 
delivery using the new Group III digital tele- 
facsimile standard(?). 


Preliminary investigations have been undertaken 
on electronic publishing: the standards and 
protocols needed for distribution and its poten- 
tial impact on libraries. 


ISSUES FOR THE FUTURE 


In conducting this review of the Linking 
recommendations and the progress to-date in ful- 
filling them, it would appear that they have 
stood the test of time, although they were per- 
haps in some instances more specific as to means 
than was necessary or useful in this dynamic en- 
vironment. As understanding of the technology 
and its potential impact on networking has be- 
come more sophisticated, it is possible to ap- 
preciate more fully the priority order in which 
the recommendations could be usefully imple- 
mented and how long some will take to be com- 
pleted. 


In the past three years, the NLC and the library 
community have, through research, pilot pro- 
jects, studies and cooperative ventures, been 
able to gain a clearer understanding of the op- 
portunities “and constraiunts jot Sopen 
decentralized networking for the library and 
information community. During this same period, 
the increased activity world-wide to develop and 
implement OSI standards across many industrial 
sectors has impressed upon all those involved, 
the complexity of the endeavour, but not damp- 
ened the conviction of its utility. Moreover, 
all groups involved -- the standards organiza- 
tions, the telecommunications and computer in- 
dustries and user groups like ourselves -- now 
have a more realistic understanding of the time 
and effort that will be required before OSI is 
fully implemented. From the perspective of 


Sonnemann, 
Optzcal | Disk) Teehnodopivaeamdmeeian 
Library (Canadian Network Papers, No. 9; 
Ottawa: National Library of Canada, 
1985). 

(#4) “An Experiment in Telefacsimidle! Sene 
Néews,— Volk. 18.5, nov, 10, Ockobera 986. 


jG 


1987, it would appear that it is a technology 
whose impact will be widely felt in the 1990's. 


The issues cited below are the author's attempt 
to describe the major issues that the NLC thinks 
it and the library community will face over the 


next five years in the networking program. 


They 


are presented here in no particular order. 


Ike 


In order to exploit technology for the pro- 
vision of library services, frequent re- 
examination of service policies and proce- 
dures will be needed. Over the past four 
years, we have seen this occurring in inter- 
library loan, first in the use of electronic 
mail, then the development of the formatted 
scripts, and soon the introduction of proto- 
col-supported automated interlibrary loan 
systems. There will continue to be opportu- 
nities for new or improved services and for 
cooperative ventures. 


Technology will continue to change and the 
process of research, development and pilot 
projects will continue to be needed in order 
to exploit its use for improved library ser- 
vice. Electronic publishing and optical 
disc are two examples where changing tech- 
nology is potentially providing opportu- 
nities but also constraints on library ser- 
vice. More research and experimentation are 
needed before such opportunities and cons- 
traints can be fully understood. It is im- 
portant that the research and development 
being undertaken by the NLC be publicized as 
widely as possible while it is in process so 
that the library community will not dupli- 
cate work. 


Policies, regulations and legislation will 
need to be continuously monitored to ensure 
minimum impediments to providing services. 
The new technology likely will increasingly 
challenge existing policies, regulations and 
legislation. There are many examples that 
libraries are dealing with now and more are 
on the horizon: Bell Canada has just filed 
a request for rate restructuring to the CRTC 
which may have an impact on telecommuni- 
cations charges; the market penetration of 
audio and video recorders and micro-com- 
puters has challenged existing and proposed 
legislation on copyright; the proposed 
changes in postal rates for printed matter 
are of concern; the increasing trend of 
multi-national companies acquiring informa- 
tion technology and publishing interests may 
in future raise serious issues concerning 
control of information. 


The importance of achieving North American 
and international standard protocols for 
library and information applications and for 
the data to be transmitted must not be 
underestimated: without them we will 


continue to be unable to exchange data from 
system to system easily and effectively. To 
date, negotiations with the Linked Systems 
Project participants in the U.S. to achieve 
compatibility with Canadian efforts have 
been slowly progressing. Achieving any kind 
of international agreement on standards is a 
time-consuming and frustrating task, but 
failure to achieve them would have very 
negative effects for Canadian libraries and 
for their networking program. 


On a very practical level, the dilemma of 
when to implement an emerging standard is a 
difficult one. If it is implemented at the 
draft proposal stage, there is the chance to 
test the workability of the draft standard 
and of being able to influence change during 
the standards process. This approach can 
greatly increase the quality of the stan- 
dard, but there remains the risk that the 
implementation may have to be changed when 
the standard is finalized. On the other 
hand, if implementation waits until the 
standard is finalized, the implementation 
will be much more stable, but the specifi- 
cation may not fully meet one's needs and 
amending it is no longer possible in the 
short term. When to lead and when to follow 
is a difficult question and relative risks 
and benefits have to be assessed on a case 
by case basis. 


Essential as the achievement of application 
layer protocol standards is, it must be fol- 
lowed by agreements on compatible implemen- 
tations of those protocol standards, and the 
establishment of mechanisms for testing im- 


plementations for conformance. Timing of 
enhancements and changes to systems will 
need to be coordinated. Again, without 


these steps interconnectivity will not be 
achieved. However, achieving agreements on 
compatible implementations and coordinating 
timing of enhancements and changes to sys- 
tems nationwide will be a huge challenge and 
will require the goodwill and cooperation of 
hardware and software vendors and tele- 
communications carriers as well as 
libraries. How can we orchestrate such a 
complex undertaking? 


As users of OSI software libraries will be 
largely dependent on hardware and software 
vendors and on telecommunications carriers 
to provide OSI products, particularly for 
the lower layers, and hence will be 
dependent on their schedules for these pro- 
ducts. This issue adds a further complica- 
tion to the challenge described in 6. above 
in that we, the users, will have little or 
no control over the timing of vendor product 
releases. The problem is well-illustrated 
by the current situation vis-a-vis X.400: 
ENVOY and EOS now claim service implemen- 
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tation in 1988 (originally announced for 
1987), EAN software exists, Tandem have not 
announced a date yet, etc. 


Mechanisms will be increasingly needed for 
communication, education, on-site training 
and consultation on the technical, service 
and policy issues and opportunities amongst 


and between many groups -- libraries, 
vendors, telecommunications carriers, 
publishers -- if coordination of the many 


aspects of networking in an open environment 


is to be successfully achieved. The com- 
plexity and dynamic mature of the 
technology, coupled with the subtle but 


significant opportunities it can provide for 
different ways of delivering services, will 
require a significant effort if the 
opportunities provided are to be understood 
and exploited. This will be an even more 
labour-intensive activity in future than in 
the past. What on-going mechanisms can be 
best employed to achieve this is still an 
open question. 


The importance of a decentralized directory 
service for networking in an open environ- 
ment will become more widely apparent. In 
particular, mechanisms for monitoring cost 
benefit and other network management aspects 
through a directory service will need to be 
developed and implemented. It is assumed 
that there will be severa] regional nodes of 
the directory software serving those acces- 
sing the resources of that region, and also 
acting as a connection to the resources of 
other regions. How this service will even- 
tually be configured and coordinated and who 
will take responsibility for the regional 
nodes are complex questions that will need 
resolution over the next five years. 


As we work towards interconnectivity, poli- 
cies and agreements will need to be insti- 
tuted to provide improved resource sharing 
and provision of service in the changing 
environment. Agreements will need to be 
reached as to who will take responsibility 
for provision of different services, whether 
they will be reimbursed, and if so, how, and 
whom they will serve. The resource sharing 
meetings the RNC is holding are an initial 
step in this direction. 


CONCLUSION 


This review of the networking recommendations 
approved three years ago by the NLAB and its 
committees confirms the continuing validity of 
the recommendations. Moreover, it illustrates 
the considerable strides that have been made 
since 1983: we are moving from a research and 
development program to one where the results of 
that research and development are beginning to 
be used by the library community to support 
provision of services. 


The program is now entering the phase of stan- 
dards negotiation and achievement of multiple 
compatible protocol-supported implementations 
for various library services. This stage of the 
exploitation of technology for improved resource 
sharing may well prove to be the most chal- 
lenging and complex phase of the program 
to-date. 


APPENDIX I 


Recommendations from Linking: 


e n Today's 
libraries, tomorrow's technologies(‘) 


Recommendation 1: 


Whereas the Bibliographic and Communications 
Network Pilot Project confirmed the following: 

° the technical feasibility of a decentralized 
nationwide library and information network 
based on the Open Systems Interconnection 
(OSI) Model; 


the need for continuing research and develop- 
ment in a rapidly changing environment, in- 
volving new technologies, changing institu- 
tional roles, which take into account econom- 
ic, administrative and legal aspects of the 
use of new technology and services; 


the need for the National Library of Canada to 
fulfil an active and continuing leadership and 
coordinating role within a nationwide library 
and information network; 


the need for widespread access to major bib- 
liographic data bases within Canada and 
abroad; 


and whereas the pilot project found the 
following: 
° success of the project as a vehicle for 


testing the utility of new telecommunications 
technology for Jlibrary/information applica- 
tions; 


° the need for work involving a greater range of 
libraries in a larger number of Canadian pro- 
vinces; 


° the need for more broadly based work addres- 
sing further applications, such as acquisi- 
tions and document delivery, which could not 
be addressed in detail within the project, and 
administrative, coordination, legal, and 
related policy/planning issues; 


it is recommended that: 


the National Library of Canada, in cooperation 
with other bodies as appropriate, continue to 
undertake further library and information net- 
work project initiatives to build on the work of 
the Bibliographic Communications Network Pilot 


(1) Linking: today's libraries, tomorrow's 
technologies (Canadian Network Papers, No. 
7; Ottawa: National Library of Canada, 
1984), pp. 59-62. 


Project, with equal emphasis placed on techno- 
logical and policy issues. 


Computer/Communications Protocols for Inter- 
change Within a Nationwide Library and Informa- 
tion Network 


Recommendation 2: 


Whereas the Open Systems Interconnection 
(OSI) model will continue to be used for 
developing services that will be accessible via 
nation-wide telecommunication networks, 


it is recommended that: 
(a) the National Library of Canada 


i) base its own automated systems development 
on existing and evolving OSI protocols, as 
appropriate; 


ii) continue to promote the development of 
standard computer/communications protocols 
for library applications, such as_ file 
transfer, interlibrary loan, and acquisi- 
tions; 


iii) establish development advisory groups, com- 
posed of representatives with demonstrated 
expertise to assist in the implementation 
of protocols; 


iv) continue to promote the implementation of 
standard protocols for library applications 
in Canada by providing appropriate tech- 
nical and financial assistance; 


(b) libraries, and information service providers 
planning to offer and/or use services in an 
open system environment implement OSI proto- 
cols, in particular the required features of 
ISO/CCITT packet switched public data net- 
work standards and evolving standards such 
as the virtual terminal protocol. 


Recommendation 3: 


Whereas it is recognized that protocol vali- 
dation/certification procedures will be neces- 
sary to ensure consistent and accurate implemen- 
tation of standard protocols, 


it is recommended that: 


the National Library of Canada, in consultation 
with other bodies as appropriate, seek to ensure 
that appropriate protocol validation facilities 
are available to promote the implementation of 
both generic computer/communication protocols, 
such as file transfer, and application-specific 
protocols, such as those for interlibrary loan 
and acquisitions. 


Cag 


Library and Information Network Coordination 


Recommendation 4: 


Whereas: 


coordination is essential to library and in- 
formation network development and operations; 


users, carriers, and information service pro- 
viders need to understand their respective 
needs, capabilities, and terms of participa- 
tion; 


there are network agreements already in exis- 
tence, which should be respected; 


it is recommended that: 


a)i) the National Library of Canada, in coopera- 


ii) 


iii) 


b) 


i) users, 


tion with other bodies as appropriate, de- 
velop a set of principles and/or guidelines 
for the effective operation of a nationwide 
library and information network; 


these principles and guidelines provide for 
mutually acceptable division of responsi- 
bilities among network participants 
throughout Canada and within the Government 
of Canada; 


following consultative development, these 
principles and guidelines be adopted by 
library and information network partici- 
pants; 


the National Library of Canada develop a 
mechanism to ensure that: 


carriers and information service 
providers in a library and information net- 
work make clear their respective needs, 
capabilities, and terms of participation in 
a nationwide library and information net- 
work and that; 


ii) the above-mentioned needs, capabilities, and 


c) 
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terms be publicized; 


in its continuing coordinating role for net- 
work development, the National Library of 
Canada, as appropriate, set up and maintain a 


mechanism for negotiating the necessary 
agreements for the division of responsibil- 
ities within a decentralized nationwide 


library and information network. These would 
include responsibilities for services such as 
file transfer, bibliographic data derivation, 
and interlibrary loan, and for monitoring the 
costs, benefits, and effects of these ser- 
vices across the network. 


Access 


to Bibliographic Data Bases Within a 


Canadian Library and Information Network 


Recommendation 5: 


Whereas: 


bibliographic data bases provide information 


needed to identify, acquire, catalogue, 
search, locate, lend/borrow information mate- 
rials, and to make potential users aware of 


relevant materials; 


widespread access to major bibliographic data 
bases within Canada is an essential feature of 
an effective Canadian library and information 
network; 


based on experience to date, it is uneconomic 
and impractical for most users to search a 
number of individual data bases in seeking 
bibliographte) information; .s (SO menateete ees 
essential that multi-institution data bases be 
in the open network to obviate the need to 
search numbers of individual institution data 
bases; 


it is recommended that: 


a) the 


b) 


c) 


d) 


federal government make its DOBIS data 
base widely available on-line for bibliogra- 
phic information and interlibrary loan sup- 
port; 


the National Library encourage libraries 
having individual systems to report their 
holdings also to major multi-institutional 


data bases; 


multi-library systems make their data bases 
available for access in the open network; 


the National Library of Canada work through 
appropriate mechanisms to identify and mini- 
mize resource implications relating to inter- 
library loan. 


Value-Added Services and Gateway Functions 


Recommendation 6: 


Whereas there is a need. for: 


° 


further assessment of the effects and benefits 
of available value-added network services, in 
particular the assessment of economic aspects 
in an environment in which operational ser- 
vices are charged for; 

assessment and 
services; 


of newly-offered facilities 


it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to participate in appropriate 
groups in value-added network service trials in 
order to: 


a) assess the effects and benefits of acquiring 
services from value-added service providers; 


b) explore further the potential library/infor- 
mation uses for new and existing value-added 
network services, and the types of 
library/information service for which they 
are most suited; 


c) investigate further the effects and benefits 
resulting from accessing existing services, 
such as bibliographic and information data 
bases, through the use of value-added ser- 
vices; 


d) promote the development of enhanced services, 
such as directory facilities, to simplify and 
optimize the use of multiple library/infor- 
mation data bases. 


Recommendation 7: 


Whereas: 
° a matter for particular attention in the emer- 
ging telecommunications network environment is 
the potential situation in which there are two 
widely marketed but non-interconnected nation- 
wide computer/communication networks (those 
of Telecom Canada and of CNCP), and whereas 
the library/information community subscribers 
to one of the networks cannot communicate with 
library/information community subscribers on 
the other network; 


° in this situation there is need for gateway 
services which enable the users of one network 
to communicate with the users of the other 
network; 


° the range of users and systems to be intercon- 
nected is not limited to users and systems 
making use of value-added network services 
provided by a common carrier or commercial 
firm inasmuch as a number of users and systems 
may choose not to subscribe to these value-ad- 
ded network services, and may implement local- 
ly the features (such as mediation) which 
others choose to buy from the common car-— 
riers; 


° there is need to ensure the interconnection of 
all users and information service providers 
who wish to intercommunicate within a nation- 
wide library and information network; 


it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to cooperatively: 


a) test gateway operators' value-added services, 
including mediation, interworking and common 
command language services; 


b) implement, as appropriate, gateway functions 
so that libraries, information service pro- 
viders and the users of library/information 
services can communicate with one another; 


c) develop and test technical alternatives for 


providing and operating value-added _ ser- 
vices; 


d) investigate and make recommendations concer- 
ning the legal, jurisdictional, adminis- 
trative, economic, and management issues and 
implications of communication within a 
Canadian library and information network. 


Assessment of Library/Information Applications 
of New Technologies 


Recommendation 8: 


Whereas new and evolving technologies, such 
as videotex, videodisc, telefacsimile, and elec- 
tronic directories, have considerable potential 
for improving and extending library/information 
services, 


it is recommended that: 


the National Library of Canada encourage 
Canadian libraries to cooperatively: 


a) develop and test applications of new and 
evolving technologies such as_ videodisc, 
telefacsimile, teletex, videotex and elec- 
tronic directories using in-house or commer- 
cial facilities as appropriate; 


b) make these applications available, where ap- 
propriate, through telecommunications facili- 
ties, to a larger, geographically dispersed 
clientele; 


c) explore, with other sectors of the informa- 
tion community, the features of these tech- 
nologies that could enhance library/informa-— 
tion services to special user groups, such as 
remote users and handicapped persons. 


Pas: 


National Library of Canada Resources 
Recommendation 9: 


Whereas: 


° all of the above recommendations involve the 
National Library of Canada, and they call for 
the Library to play a very active and dynamic 
role within a nationwide library and infor- 
mation network; 


° without appropriate resources, the Library 
will not be able to play its required role; 


it is recommended that: 


the National Library Advisory Board endorses the 
program contained in the foregoing recommenda- 
tions and supports the National Librarian in 
seeking additional resources necessary for the 
National Library of Canada to meet its responsi- 
bilities within a nationwide Canadian library 
and information network. 


24 


APPENDIX II 


DEVELOPMENT ADVISORY GROUPS 


ILL 


CisTT 

Université du Québec 

Nova Scotia 
Provincial Library 

Carleton University 

Wis ibsise Ihevel:, 

Ontario Ministry of 
Citizenship and 
Culture 

McMaster University 

University of 
Calgary 

Ontario Library 
Service-Escarpment 

Bell Northern 
Research 

University of 
Saskatchewan 

National Library of 
Canada 


ACQUISITIONS 


Biblio-Informatica 

Centennial College 

John Coutts Library 
Services 

Midwestern Regional 
Library System 

University of 
Waterloo 

Canadian Telebook 
Agency 

(CUSAEI 

Computer Gateways 
ner 

Alcan International 
ined 

National Library of 
Canada 


DIRECTORIES 


CNCP Telecommunication 
Telecommunications 

IST - Informathéque 
liphey 

Metro Toronto Public 
Library 

Government Tele- 
communications 
Agency 

Geac Computers 
International Inc. 

Telecom Canada 

National Library of 
Canada 


FILE TRANSFER 


Université du 
Québec 
Carleton University 
University of Waterloo 
Geac Computers 
International Inc. 
National Library of 
Canada 


APPENDIX III 


PRINCIPLES OF NETWORKING 


The following principles are intended to guide 
network development and the policies and prac- 
tices of network participants, 


OBJECTIVE 


The objective of the network is to enhance 
library and information services to Canadians. 


BENEFITS, COSTS AND CHARGES 


The emphasis in network operations and develop- 
ment is on the provision of effective services 
and results in both the short and long term. 


Participants may levy reasonable charges for the 
information and services they make available, 
and may be expected to pay reasonable costs for 
network services. 


ACCESS 


All Canadians should have reasonable access to 
published and publicly released information and 
documents. All Canadians should have reasonable 
access to facilities, resources and services 
made available through the network. Access to 
bibliographic information should be provided in 
English or French, or both official languages. 


OPEN-NESS 


The network should be open in both of the fol- 
lowing senses: 


- participants follow policies facilitating 
access to the data bases, and other resources 
and services which they choose to make avail- 
able; 


- data interchange between autonomous systems is 
facilitated by adherence to common standards 
and procedures, in particular those promoted 
by the International Organization for Standar- 
dization (ISO) and appropriate national stan- 
dards. 


PARTICIPATION IS VOLUNTARY 


Resource-sharing is a voluntary activity: 
access to collections and facilities established 
for another clientele is a privilege, not a 
right, except where an organization has a statu- 
tory responsibility to share. 


PARTICIPATION IS COORDINATED 


As standards are developed, participants have a 
responsibility to implement standards upgrades 
in step with agreed implementation schedules. 


LOCAL AUTONOMY 


Resource-sharing must recognize the autonomy of 
participants including libraries, information 
centres, information service providers, informa- 
tion providers and funding agencies. These must 
be able to make independent decisions as well as 
participating in the collegial decisions implied 
by resource-sharing. 


LOCAL RESPONSIBILITY 


Resource-sharing is a supplement to the programs 
of individual organizations, not a substitute 
for these programs. Participants retain respon- 
sibility for the development, operations, facil- 
ities, collections and resources required to 
meet basic local needs. 


EXISTING FACILITIES AND ARRANGEMENTS 


The network is not intended to replace existing 
facilities and services; it is intended to sup- 
plement, extend and enhance them. 


HOS PITABLE 


The network should be hospitable to facilities 
and utilities which can offer services through 
the network, or can Contribute to at. 


INTERNATIONAL INTERFACES 


The need for international network interfaces 
and liaison is recognized. Interfaces and 
liaison are required to provide Canadian access 
to foreign resources; to assist the Canadian 
private sector to market its services; and to 
allow Canada to play its due part in the inter- 
national community. 


DECENTRALIZATION 


Where appropriate, functions, resrouces and/or 
operations should be distributed among several 
nodes rather than being centralized in a single 
nodes. 


25 


COORDINATION 


Resource-sharing requires structures which 
ensure: 


- equitable decision-making between participants 


- clear communication between participants 
including users, carriers, information service 
providers and information providers 


- means of monitoring network activities and 
performance such that appropriate action can 
be taken to respond to new situations, 
changing requirements, opportunities and pro- 
blems 


- liaison/communication with the international 
community and with relevant agencies and 
groups, e.g. funding agencies, publishers 


- adequate training. 


The coordinating role of the National Library is 
recognized with respect to Canadian library and 
information network development, together with 
the ability of the Library to delegate functions 
by agreement. 
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